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8.1.  Chapter  I
8.2. Chapter 2
8.3.  Chapter  3
8.4.  Chapter  4
8.5.  Chapter  5
8.6.  Chapter  6
8.7.  Chapter  7
8.1 In chapter I it is hypothesized that a non-optimal geometry of the
carotid bjfurcation could be a factor in the development of
atherosclerot ic  pathology at  th is  b i furcat ion,  analogous to prev ious
studies of  the aor t ic  b i furcat ion (Van Rinsurn) .  As a parameter  for  the
geometry of  the b i furcat jon the area rat io  is  taken.0n the basis  of
this parameter ten problems are formulated.
8.2 In chapter  2 the mul t i factor ia l  genesis of  atherosclerot ic  les ions is
d iscussed.  A d is t inct ion is  made between metabol ic  and haemodynamic
factors. Before discussing the haemodynam'ic factors a short
introductjon on haemodynamics i presented. A survey of recent
publ icat ions on the area rat io  is  a ' lso g iven.
8.3 In chapter 3 the enbryology and anatomy of the carotid bifurcation is
discussed. Carotid bifurcations are T-forks that have been pul led apart
and have obtained an Y-shape due to the outgrowing of the neck. The
external carotid artery is formed by the outgrowth of the comnon carotid
artery or the outgrowth of the aortic sack and subsequent cranial
mi grat i on .
8.4 In chapter  4 the invest igat ion on post-mortem carot id  b i furcat ions and
the djameter measurements are presented. The average area ratio of a
group of  pathological  carot id  b i furcat ions proved to be s igni f icant ly
smailer than the average area ratio of a group of normal carotid
bi furcat ions.  A study of  the pat terns of  atherosclerot ic  ies ions in
carot id  b i furcat ions shows that  most  les ions are located at  the la tera l
wal ls  of  carot id  b i furcat ions.  This corresponds wi th the data found in
the l i terature.  In  the microscopic pathological -anatomical  s tudy the
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atherosc le ro t i c  pa tho logy  o f  the  wa l l  o f  the  common caro t id  a r te ry  a t
the  s ide  o f  the  branch ing  o f f  o f  the  ex terna l  caro t id  a r te ry  i s
s t r i k i n g .
8 . 5  I n  c h a p t e r  5  t h e  r e s u l t s  o f  t h e  a n g i o l o g r a p h i c  s t u d i e s  a r e  f o u n d  t o
c o r r e s p o n d  w i t h  t h e  p a t h o l o g i c a l - a n a t o m i c a l  f i n d i n g s .  I n  f o u r  g r o u p s  o f
pa t ien ts  the  area  ra t ios  o f  caro t id  b i fu r ' ca t ions  are  de termined by  a
d i rec t  measurement  o f  the  d  iameters  o f  the  caro t id  a r te r ies  on
ang iogrammes,  The prob lems to  measure  the  d iameters  o f  the  caro t id
a r t e r i e s  e x a c t l y  a r e  s t a t e d .  I n  c o o p e r a t i o n  w i t h  t h e  T w e n t e  U n i v e r s i t y
o f  Techno logy  we t r ied  to  de termine the  d jameters  Ínore  exac t ly  by
v e s s e l  w a l l  c o n t o u r  d e t e c t i o n  a s  w e l l  a s  b v  d e n s i t o m e t r v .
8 . 6  I n  c h a p t e r  6  t h e  e f f e c t  o f  t h e  a r e a  r a t i o  o f  a  c a r o t i d  b i f u r c a t i o n  o n
t h e  b l o o d f l o w  i n  t h i s  b i f u r c a t i o n  i s  d e s c r i b e d  b y  u l t r a - s o u n d
t e c h n i q u e s ,  I n  o r d e r  t o  a s s e s s  t h e  b l o o d f l o w  a  m e t h o d  f o r  s p e c t r a l
a n a l y s i s  o f  c o n t i n u o u s  w a v e  D o p p l e r  s i g n a l s  h a s  b e e n  d e v e l o p e d  i n  s t u d y
1 .  0 n  t h e  s p e c t r a l  a n a l y s e s  o f  c o n t i n u o u s  w a v e  D o p p l e r  s i g n a l s  t h e  A / B
r a t i o s  w e r e  d e t e r m i n e d  a n d  m e a s u r e d  o u t  a g a i n s t  t h e  a n g i o g r a p h i c a l l y
o b t a i n e d  a r e a  r a t i o s  o f  t h e  s a m e  c a r o t i d  b i f u r c a t i o n s .
I n  s t u d y  2  a  s t u d y  o f  c a r o t i d  b i f u r c a t i o n s  i s  d e s c r i b e d  t h a t  w a s  c a r r j e d
o u t  w i t h  a  d u p l e x  s c a n n e r  f o r  t h e  p a t i e n t  g r o u p .  A  p o s i t i v e  c o r r e l a t i o n
was found be tween the  gradat ion  o f  the  spec t ra  1  ana lyses  o f  the
b l o o d f l o w  i n  t h e  c a r o t i d  a r t e r i e s  t h a t  b e l o n g  t o  o n e  c a r o t i d  b i f u r c a t i o n
a n d  t h e  v a l u e  o f  t h e  a r e a  r a t i o  o f  t h  í s  c a r o t i d  b i f u r c a t i o n .  T h i s
suppor ts  the  idea tha t  the  area  ra t io  o f  a  caro t id  b i fu rca t ion  a f fec ts
t h e  b l o o d f l o w  i n  i t .
8 . 7  I n  t h i s  c h a p t e r  a  g e n e r a l  d i s c u s s i o n  i s  g i v e n .  T h e  c o n c l u s i o n  i s  m a d e
t h a t  a  n o n -  o p t i m a l  a r e a  r a t i o  o f  a  c a r o t i d  b i f u r c a t i o n  a n d  i t s  r e l a t e d
f low pat te rns  can be  a  fac to r  in  the  deve lopment  o f  a therosc le ro t i c
p a t h o l o g y  i n  c a r o t i d  b i f u r c a t j o n .
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8 . 1  I n  h o o f d s t u k  1  w o r d t
g e o m e t r i e  v a n  d e  c a n o t i s
v a n  a t h e r o s c  1  e r o t  i  s c h e  1
i n  a n a l o g i e  a a n  e e n d e r
A i s  p a r a m e t e r  v o o r  d e  g e
van deze parameter  worde
8 . 2  I n  h o o f d s t u k  2  w o r d t  o
m u l t i f a c t o r i ê 1 e  g e n e s e  r
a t h e r o g e n e s e  o n d e r s c h e i d
f a c t o r e n .  A l v o r e n s  d e  h
e e n  i n l e i d i n g  i n  d e  h y c
gegeven van de  to t  nu  to
8 . 3  I n  h o o f d s t u k  3  w o r d e n
b i f u r c a t i e  b e h a n d e l d .  C e
ha I  s  to t  een Y-vorm u
ex terna  on ts taa t  o f  doo
u i t g r o e i  u i t  d e  a o r t a z a k
8 . 4  I n  h o o f d s t u k  4  w o r d e n  z r
p o s t - m o r t a a l  v e r k r e g e n  c
g e m i d d e l d e  a r e a  r a t i o  v
s i g n i f i c a n t  k l e i n e r  i s
n o r m a l e  c a r o t  i s  b i f u r c
a t h e r o s c l e r o t i s c h e  I a e s . i
m e r e n d e e l  v a n  d e  l a e s ' i t
c a r o t i s  b i f u r c a t i e s .  D i
g e g e v e n s .  I n  h e t  m t c l ^ o s c
a t h e r o s c l e r o t i s c h e  p a t h o i
d e  z i j d e  v a n  d e  a f s p ) i t s '
